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(57) Abstract 

The applicator (24) combined with a splittable cannula (22) functions to place a catheter (26) through a body mem- 
brane and then separate from the catheter (26) leaving the catheter in place and allowing for disposal of the applicator and 
cannula. The catheter is supported during placement. The cannula is completely contained within the applicator except 
when the distal end is inserted through the body membrane. Depth of insertion is readily monitored. 
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Field of the Invention 
The present invention relates to medical devices 
and, in particular, to a cannula and an applicator which sup- 
port a catheter during insertion of an end of the catheter 
through a body membrane of a person or animal. 

Background of the Invention 
Many presently known medical treatments require the 
placement of one end of a flexible catheter through a body 
membrane, usually the skin. Such medical treatments are 
appropriate for most humans and animals. Known catheter pla- 
cement units use a cannulated needle to provide a guide for 
the flexible catheter. After the catheter is placed, the 
needle is withdrawn. Sometimes, -the needle is not removed 
from the catheter, but rather is taped to it. Although the 
sharpened end of the needle is usually covered with tape, 
this"method is rather crude and not particularly sanitary. 

a. S. Patent 3,262,449 shows a catheter placement 
unit having a housing with a sheath into which the needle may 
be drawn and contained. The housing is not separable from 
the catheter, however, and, although it would appear to be 
safer and more sanitary than the method indicated above, this 
placement unit still suffers from being cumbersome and 
•requires careful handling of the housing. 

A more desirable method is shown in U. S. Patent 
3,359,978, U. S. Patent 4,377,165, and 0. S. Patent 
4,449,973. In each of these patents, there is shown a can- 
nulated needle which may be split or broken in order to 
remove it from the catheter once the catheter is placed. 
Although these various needles solve the primary problem of 
the earlier mentioned methods, that is, removable of the 
needle from the catheter once it is placed, they continue to 



BNSDOCID: <WO 8803035A2J_> 



WO 88/03035 



PCT/US87/02847 



-2- 



10 



lack a number of features desirable for most medical proce- 
dures which require catheter placement. For example, the 
sharpened, end of the needle is always exposed leading to the 
possibility of accidental puncture and resultant infection of 
a doctor or nurse. The disclosed needles support only a por- 
tion of the catheter thus requiring the unsupported portion 
to be held by a second hand or another person. None of the 
disclosed needles provides for structure to stabilize the 
insertion process and to control insertion angle and depth. 
The present invention not only is separable from the catheter 
after placement of the catheter, but also provides for these 

and other features. 

Summary of the Invention 
The present invention is directed to apparatus for 
15 inserting a catheter through a body membrane of a person or 
an animal. The apparatus includes a mechanism for supporting 
the catheter during insertion wherein the supporting mecha- 
nism "includes a pointed cannula for piercing the membrane. 
The apparatus further includes a mechanism for stabilizing 
20 the supporting mechanism with respect to the membrane. 

In another embodiment, the apparatus includes a 
splittable cannula for receiving the distal end portion of 
the catheter. The distal end of the cannula is sharpened to 
pierce the membrane. The apparatus of this embodiment is 
25 particularly advantageous since it includes mechanism for 
containing the cannula both before insertion into the 
"membrane and after retraction therefrom. The containing 
mechanism includes a passageway through which the catheter 
and cannula move. The containing mechanism further includes 
a mechanism . for splitting the cannula on retraction. In 
addition, the apparatus of this embodiment has a mechanism 
connected to the containing mechanism for moving the cannula 
with respect to the passageway so that the cannula and 
catheter may be advanced during insertion and so that the 
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cannula may be moved in a reverse direction against the 
splitting mechanism on retraction. Advantageously, the 
apparatus also provides separating mechanism so that the can- 
nula, the containing mechanism and the moving mechanism may 
5 be separated from the catheter after the splitting of the 
cannula . 

Another particularly advantageous feature of the 
invention recognizes that the stabilizing mechanism 
establishes a reference. The apparatus then includes a 
10 further depth indicating mechanism for controlling^ depth of 
insertion of the cannula and catheter relative to the 
reference. 

The cannula of the present invention is also novel. 
The cannula comprises a member having a hollow, elongated 

15 tubular portion. The distal end portion of the tubular por- 
tion is sharpened to facilitate piercing the membrane. The 
tubular portion also includes a plurality of axially 
extending separable joints. At the proximal end, the tubular 
portion forms a conical seat for receiving an unattached 

20 cone-shaped end of a splitter element of the applicator. The 
proximal end portion of the cannula extends from the conical 
seat to form a mechanism for connecting to the applicator. 
With this configuration, movement of the tubular-like element 
of the applicator with respect to the cone-shaped seat of the 

25 cannula causes the tubular portion of the cannula to split at 
the separable joints thereby allowing easy removal of the 
.catheter from the cannula. 

The method of using the present invention is new. 
The method includes the steps of placing the stabilizing 

30 mechanism on the person or animal. The distal ends of the 
cannula and the catheter are then inserted through the body 
membrane by moving the cannula with moving mechanism. The 
cannula is next retracted. The cannula and the applicator 
are then separated from the catheter thereby leaving the 



BNSDOCID: <W O B80303SA2. I_ > 



WO 88/03035 



PCT/US87/02847 



-4- 



catheter in place through the membrane of the person or ani- 



mal . 



The aoparatus and method are controllable, safe, 
and lead to the "complete separation of the apparatus from the 
5 catheter when placement is complete. In addition, the 
apparatus of the present invention is applicable to numerous 
types of catheter placements, including for example transcu- 
taneous, epidural, intravascular, intramuscular, intrathecal, 
intracerebroventricular, stereotactic, or into any specific 

10 body site or chamber. 

Th ese objects and advantages of the present inven- 
tion having" been summarized may be better understood by 
reference to the drawings briefly described hereinafter and 
to the detailed description of the preferred embodiment 

15 following subsequently. 

Brief Description of the Dr awings 
FIGURE 1 is a perspective view showing, the pre- 
iasertion configuration of an apparatus in accordance with- 

the present invention; 

FIGURE 2 is a rear, plan view of the apparatus of 

FIGURE 1; . 

FIGURE 3 is a cross-sectional view taken along line 

3-3 of FIGURE 1, except the apparatus is shown in the inser- 
tion configuration; 

FIGURE 4 is similar to FIGURE 3, except the appara- 
tus is shown with the cannula retracted and split; 

FIGURE 5 is a cross-sectional view, rotated 90 

degrees from the view of FIGURE 4; 

FIGURE 6 is an enlarged view of a portion of FIGURE 

3 showing the attachment of the cannula to the applicator; 
FIGURE 7 is an enlarged view of a portion of FIGURE 

4 showing the split cannula contained within the applicator; 
FIGURE 8 is a cross-sectional view taken along line 

8-8 of FIGURE 1; 
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FIGURE 9 is a cross-sectional view taken along line 

9-9 of FIGURE 8; , 

FIGURE 10 is a perspective view of a cannula in 

accordance with the present invention? 

FIGURE 11 is a cross-sectional view taken along 

line 11-11 of FIGURE 10; 

FIGURE 12 is a cross-sectional view taken along 

line 12-12 of FIGURE 10; 

FIGURE 13 is a perspective view of an alternate 
embodiment of apparatus in accordance with the present inven- 
tion; and FicuRs ^ . s ^ . liustration in partial cross sec- 
tion of an epidural or subdural catheter placement. 

Detailed Description of the 

p referred Embodiment 

15 Referring ""now to the drawings wherein like 

. reference numerals designate identical or corresponding parts 
throughout the several views, and .ore particularly to , 
! an apparatus for inserting a catheter through th. . body 
2 „ m mbrane of a person or an animal is designated generally by 
th. numeral 20. Apparatus 20 includes a cannula 22 (see 
FIGURE 3), much in the for, of a cannulated needle, and an 
applicator 24 for supporting a catheter 26 during 
through a body membrane, usually sKin. applicator 24 also 
ves as a container for cannula 22 hefore insertron of can- 
nula 22 and catheter 26 through the body membrane and after 
retraction of the cannula therefrom. 

Applicator 24 includes first, second and thrrd mem- 
bers 28. 30 . and 32, respectively, which interact with one 
bers „. advantages of the present 

another to achieve many ot tne _„ , - 

invention. As shown more clearly in n«o«- 3— 
member 28 is formed to have an outer barrel 34 wrth a f rst 
wall 38. outer barrel 34 has an . open frrst ^ I " ^ (see 
FIGURE 4) and a closed second end 40. Closed end 40 rs 
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formed arcuately at end surface 42 for easy contact by the 
thumb of a doctor or nurse. First member 28 also includes a 
hollow splitter member 44 which -is concentric with first wall 
36 and is centered on axis 46 of applicator 24. Splitter 
5 member 44 extends from closed end 40 to beyond open end 38. 
The unattached end 46 of splitter member 44 is conically 
shaped in order to mate with the conical seat 98 of cannula 
22. 

Catheter 26 is essentially a flexible tube 54 
10 having proximal and distal end portions 48 and 50. The 
proximal end portion 48 usually includes a standard Luer lock 
52 or other connector which is attached to the flexible tube 
54. as shown in FIGURE 8, it is often desirable to use a 
stylet 56 to extend through catheter 26 and provide some 
15 rigidity for flexible tube .54. First member 28 is formed to 
receive catheter 26. The cylindrical passage 58 in splitter 
member 44 has a diameter preferably slightly larger than the 
diameter of flexible tube 54. Passage 58 extends into closed 
end 40 of first member 28 wherein a cavity 60 of sufficient 
20 size to receive Luer lock 52 is formed. Cavity 60 opens 
through surface 42 to provide access to stylet 56. As shown 
in FIGURE 1, the proximal end of first member 28 is half 
missing in order to easily eject Luer lock 52 as described 
hereinafter. 

25 second member 30 is formed as an inner barrel 62 

having an open third end 64 and a fourth end 66 with a 
-passageway 68 formed therein. Inner barrel 62 has a second 
wall 70 which fits between the first wall 36 of outer barrel 
34 and splitter member 44. More particularly, second wall 70 
30 fits in close relationship with first wall 36 in a space suf- 
ficiently spaced from splitter member 44 to provide for tubu- 
lar portion 108 of third member 32. Passageway 63 is 
centered on applicator axis 46 and has a diameter slightly 
greater than the diameter of tubular portion 84 of cannula 
35 22. 
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Stablizing assembly 72 is attached near the distal 
end of second member 30. Stabilizing assembly 72 comprises a 
plurality of equally spaced-apart legs 74 extending outwardly 
from wall 70 to support a partial ring 76 which connects the 
legs 74, but is open between two of the legs 74 to provide a 
space foe separating applicator 20 from catheter 26 as 
described hereinafter. The distal end surface 78 of inner 
barrel 62 extends slightly beyond the plane of outer surface 
80 of ring 76 which is intended to contact the skin 82 and 
form a reference. End surface 78 extends beyond ring surface 
80 to press down flesh which may be protruding upwardly as a 
result of a port, as shown, or as a result of flesh 
protruding upwardly within ring 76. 

Description of third member 32 will be more clear 
15 if cannula 22 is first described. As shown in FIGURES 10-12, 
cannula 22 has a hollow, elongated tubular portion 84 with a 
distal end portion 86 and a proximal end portion 88.- The 
distal end portion is sharpened to a point 90 to facilitate 
piercing any body membrane. Point 90 is shown to have a 
20 wedge-shape. It is understood, however, that other shapes 
are equally applicable, including the known Huber point which 
tends to minimize the capture of a core of tissue in tubular 
portion 84 when the body membrane is pierced. When cannula 
22 is installed within applicator 20, the axis 92 of cannula 
25 22 aligns with axis 45 of applicator 24. 

As shown in FIGURE 11, tubular portion 84 includes 
a pair of separable joints which extend axially and facili- 
tate the splitting of cannula 22. One of the separable 
joints is preferably a trough or groove 94 which is scribed 
or otherwise formed in the interior surface of tubular por- 
tion 84 before rolling tubular portion 84 or otherwise 
completing its fabrication. The other joint is preferably a 
slit 96 between the two edges of tubular portion 84 after it 
is rolled or otherwise formed into a tubular shape. 
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As shown in FIGURE 12, a conical seat 9 8 is formed 
the interior proximal end of tubular portion 84. Conical 
seat 96 mates with the unattached cone-shaped end 4 6 of 
splitter member 44 when cannula 22 is installed in applicator 
24. A. pair of- spaced-apart arms 100 extend from the for- 
mation of conical seat 98 diagonally outwardly from axis 92 
and in a region 102 are bent so that the proximal end por- 
tions of arms 100 are parallel with one another. Arms 100 
are preferably formed arcuately along their length and pre- 
ferably have a curvature which is concentric with tubular 
portion 84. In this regard, the facing sides 104 of the 
parallel portions of arms 100 are spaced apart along any line 
throuah axis 92 a distance which is greater than the outer 
diameter of tubular portion 84 (see FIGURE 12). in this way, 
15 splitter member 44 is easily received between arms 100 so 
that its cone-shaped end 46 may fit in conical seat 98. 

Near the proximal end of arms i00., each includes a 
barb 106 extending outwardly. Barbs 106 may be formed as a 
cantilevered member as shown in FIGURE 10 or may be formed in 
some other equivalent fashion, such as a protrusion from the 
wall of a solid arm. Barbs 106 serve to fasten cannula 22 to 
third member 32 as described hereinafter. 

Third member 32 includes a tubular portion 108 with 
a pair of finger pieces 110 extending outwardly from opposite 
sides thereof. Tubular portion 108 fits between second wall 
70 of inner barrel 62 and splitter member 44. As shown in 
FIGURES 6-8, the distal end 109 of tubular portion 108 inclu- 
des passages 112 shaped and sized to receive arms 100 of can- 
nula 22. Each passage 112 includes an indent 114 in the wall 
of the passage in order to receive a barb 106 of cannula 22. 
Passages 112 extend into the distal end 109 of tubular por- 
tion 108 sufficiently so that when apparatus 20 is in the 
P re-insertion configuration, barbs 106 are received in 
indents 114 and conical end 46 of splitter member 44 fits 
35 into conical seat 98 of cannula 22. 
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Each of finger pieces 110 has a planar neck 116 
which fits through slots 118 and 120 on the opposite sides of 
first and second members 28 and 30, respectively. Otherwise, 
finger pieces 110 may have a greater thickness so as to be 
5 comfortable when held. As shown, one of finger pieces 110 
is formed to receive a single finger, while the other finger 
piece 110 is formed to receive two fingers. 

First, second and third members 28, 30 and 32, as 
well as splitter member 44, have an axial slot 122, 124, 126 
10 and 128, respectively. Slots 122, 124, 126 and 128 allow 
applicator 24 to be separated from catheter 26 after cannula 

22 has been split. 

Applicator 20 also includes a first releasable 
locking mechanism 130 for locking first and third members 23 

15 and 32 together and a second releasable locking mechanism 132 
for locking first and second members 28 and 30 together.. In 
addition, a locking pin 134 prevents applicator 20 from being 
functioned prematurely. First locking mechanism 130 compri- 
ses a flexible arm 136 attached at one end to neck 116 of one 

20 of the finger pieces 110. Arm 136 has an arcuate portion 138 
which is adjacent to and substantially conforms to the cur- 
vature of outer barrel 34. The unattached end of arm 136 
extends away from arcuate portion 138 in a direction 
approximately perpendicular with neck 116. End portion 140 

25 extends outwardly sufficiently far so that the end 142 of 
slide pin 144 pushes against it through the full travel of 
•slide pin 144. Arcuate portion 138 also includes a protru- 
sion 146 which fits into an opening 148 in first wall 36 of 
first member 28 when applicator 20 is in its pre-insertion 

30 configuration. Since arm 136 is attached to third member 32 
and since it engages first member 28, arm 136 functions to 
lock first and third members 28 and 32 together when protru- 
sion 146 fits in opening 148. 

Second locking mechanism 132 functions to 

35 releasably lock first and second members 28 and 30 together. 
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Second locking mechanism 132 includes an axially-extending , 
cantilevered arm 150 attached to wall 70 of inner barrel 62 
at a location beyond the distal end of first wall 3 6 of outer 
rail 34 when first member 28 is at its nearest location to 
5 stabilizing assembly 72. Arm 150 is spaced just slightly 
outwardly from and conforms in the arcuate shape of wall 36. 
The outer side of arm 150 includes regularly spaced grooves 
154 oriented perpendicular to axis 46 and formed from one end 
of arm 130 to the other. Arm 150 extends toward the proximal 
10 end of applicator 24 sufficiently far so that it may always 
be engaged by slide lock 144 regardless of the relative loca- 
tion of first and second members 28 and 30. Near the bottom 
of first wall 36, a housing 156 extends outwardly in order to 
support slide lock 144. Slide lock 144 is a flat pin 158 
15 with a head 160. Head 160 is shaped arcuately for a comfor- 
table fit with a person's finger. Slide lock 144 is oriented 
so that pin 158 is perpendicular with respect to axis 4 6 in a 
dimension parallel with finger pieces. 110. Housing 156 
includes slots 162 on opposite sides thereof for receiving 
20 slide lock 144. Slide lock 144 has three sets 164, 166 and 
1-68 of small protrusions on the opposite axially-spaced-apar t 
sides of slide lock 144. In addition, at a set back distance 
from end 142, slide lock 144 includes a plurality of grooves 
170 for mating with and engaging grooves 154. When protru- 
25 sions 164 and 166 hold slide lock 144 on opposite sides of 
housing 156 in order to prevent slide lock 144 from inadver- 
tently moving in either direction, end 142 is adjacent to end 
'portion 140 of arm 136 and grooves 170 are disengaged with 
respect to grooves 154: When slide lock 144 is pushed with a 
30 finger at head 160, protrusions 166 are forced through one of 
slots 162 and slide lock 144 moves until set of protrusions 
168? contacts a wall of housing 156. In this configuration, 
grooves 170 and 154 are engaged and end 142 has moved arm 136 
so that protrusion 14 6 is disengaged from opening 148. 
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Locking pin 134 extends between outer barrel 62 and 
slide lock 144 on the side of applicator 24 opposite from arm 
136. Openings 172 and 174 in neck 116 and slide lock 144, 
respectively, receive locking pin 134. In addition, locking 
5 pin 134 is located to pass through first and second walls 36 
and 70 so as to lock first, second and third members 28, 30 
and 32 with respect to one another and prevent premature 
functioning. Head 176 stops pin 134 with respect to first 
wall 36 while protrusions 178 hold pin 134 in place with 
10 respect to opening 174. A slot 180 in the end of pin 134 
oooosite head 176 provides for compression of pin 134 m the 
region of protrusions 178 for easy removal of pin 134 when 

desired. ^ vaj .. ous parts deS cribed interrelate with one 
15 another to provide a pf e-insertion configuration as shown in 
FIGURES 1, 2, 8 and 9; an insertion configuration as shown m 
FIGURES 3 and 6; and a retraction configuration as shown xn 
FIGURES 4, 5 and 7. In the pre-insertion configuration, can- 
nula 22 is completely contained within barrels 34 ano 62. 
20 Outer barrel 34 and inner barrel 62 are sufficiently long so 
that inner barrel 62 fits somewhat inside outer barrel 34, 
enough so that when relative movement between the two is 
necessary, binding does not occur. Finger pieces 110 are 
aporoxitnately aligned with housing 156 so that locking pin 
25 134 can extend between a neck 116 of one of finger pieces 110 
and slide lock 144. The distal ends of first, second and 
. third members 28, 30 and 32 are related such that cannula 22 
is received in passages 112 of tubular portion 108 while tip 
90 of cannula 22 does not extend through passageway 68 of 
30 second member 30. In addition, cone-shaped end of splitter 
member 44 is in contact with conical seat 98 o£ cannula 22. 

A depth indicating or monitoring system 132 for 
apparatus 20 is illustrated in FIGURE 1. A series of axially 
extending, regularly spaced markings 184 is inscribed along 
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inner barrel 62. A window 186 is formed near the distal end 
of outer barrel 34. A scribe line 188 on outer barrel 34 
matches with the markings 184 and numbers associated 
therewith to indicate a depth of insertion. When the "0" 184 
5 matches with line 188, point 90 of cannula 22 is in the plane 
of surface 78 of stabilizing assembly 72. An insertion depth 
of "8" is shown in FIGURES 3 and 4. 

In the insertion configuration, locking pin 134 is 
removed. Third member 32 functions as a moving mechanism for 
10 cannula 22 and first member 28. As third' member 32 is moved 
toward the reference surface 80 of stabilizing assembly 72, 
the distal ends of cannula 22 and catheter 26 pass through 
passageway 68 to extend beyond the distal end of inner barrel 
62. Slots 120 in inner barrel 62 extend sufficiently toward 
15 the distal end of inner barrel 62 so that when necks 116 con- 
tact the distal ends of slots 120, the insertion depth will 
be the maximum allowed for apparatus 20, that is, index 
numeral "12" for indicating system 182. It is understood 
that insertion can be made to any desired depth between 
20 numerals "0" and "12" . It is also - noted that slot 113 
extends to the open end of outer barrel 34. 

In the retraction configuration, slide lock 144 is 
moved so that grooves 154 and 170 engage and arm 136 is bent 
to disengage protruberance 146 from opening 148. First and 
25 second members 28 and 30 are now locked together, while third 
member 32 is free to move relative thereto. when third 
.member 32 is moved toward the proximal end of applicator 24, 
cannula 22 is split as it is forced against splitter member 
44. During this operation, conical seat 98 functions to 
30 auide the cone shaped end 46 of splitter member 44 into tubu- 
lar portion 84 to split cannula 22 along slit 9 6 and groove 
94. As shown in FIGURE 7, the split cannula 22 is received 
in space between second wall 70 of inner barrel 62 and 
splitter member 44. Third member 32 is moved toward the 



BNSDOCID: <WO 8803035A2_I_> 



WO 88/03035 



PCT/US87/02847 



-13- 

proximal end of first member 28 until the proximal end of 
tubular portion 108 contacts the closed end 40 of inner 
barrel 34. As tubular portion 108 approaches closed end 40, 
a post-like extension 190 extends from the proximal end of 
5 tubular portion 108 to contact Luer lock 52 and eject it out- 
wardly from first member 28 thereby beginning the separation 
of catheter 26 from applicator 34. as depicted in FIGURE 5. 
Extension 190 is integral with tubular portion 108, but 
protrudes outwardly from the outer diameter of tubular por- 
10 tion 108 to locate within the same cylindrical envelope as 
inner barrel -62. In the final retraction configuration, Luer 
lock 52 is ejected outwardly and cannula 22 is split so that 
it is now a simple task to move flexible tube 50 through 
slots 128, 126, 124 and 122 to separate catheter 26 from can- 
15 °nula 22 and applicator 24. 

To use, locking pin 134 is removed to free appara- 
tus 20 so that it may be functioned to move from the pre- 
insertion configuration to an insertion configuration. 
During such movement, protrusion 146 on arm 136 engages 
20 opening 148 so that first member 28 and third member 32 move 
together with respect to second member 30 and the reference 
surface 80 is established by stabilizing mechanism 72 which 
is attached to second member 30. Apparatus 20 is then 
situated on the person or animal so that stabilizing assembly 
25 72 is placed as desired to provide the appropriate stabiliza- 
tion and reference for inserting cannula 22 and catheter 26 
. through the desired body membrane. Although it is understood 
that insertion may occur with respect to any body membrane 
which can be accessed from outside the body, usually the body 
30 membrane of interest will be the skin of the person or ani- 
mal. Applicator 24 is then grasped with two or three fingers 
at finger pieces 110. Pressure is applied to move third 
member 32 toward the reference thereby penetrating and 
inserting the distal ends of the cannula and the catheter 
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contained therein through the body membrane. Since a 
reference is established with the stabilizing assembly 72, 
the depth of insertion may be monitored and stopped whenever 
an appropriate depth is sensed. The depth indicating mecha- 
5 nism shown in FIGURE 1 is visual. It is understood, however, 
that other systems can also be used, for example, a ball with 
a series of detents that can be heard or felt as relative 
movement occurs. 

After insertion has been made to a desired depth, 
10 the cannula is retracted. More particularly, slide lock 144 
is moved so that grooves 154 and 170 engage one another and 
protruberance 146 of arm 136 is forced to disengage from 
opening 148. In this configuration, first and second members 
28 and 30 are locked together, while third member 32 may move 
15 relative thereto. With a thumb or other restraint on end 
surface 42 of first member 28, third member 32 is moved 
toward the proximal end of applicator 24 with fingers pulling 
: finger pieces 110 toward end surface 42. As this occurs, 
cannula 22 is retracted, while catheter 26 remains inserted. 
20 In order to provide some rigidity for flexible tube 50 of 
catheter 26, a stylet 56 may be present in catheter 26. As 
conical seat 98 is forced against the cone-shaped end 46 of 
splitter member 44, tubular portion 84 is forced to separate 
at slit 96 and groove 94 thereby splitting tubular portion 
25 84. As cannula 22 is retracted into applicator 24, it is 
bent in region 102 and in a region near conical seat 98 to be 
.received between inner barrel 62: and splitter member 44 as 
shown in FIGURE 7 . Third member 32 is moved with respect to 
first member 28 until the proximal end of tubular portion 108 
30 contacts closed end 40 and protruberance 146 engages opening 
19 4. As this occurs, ejector extension 190 contacts Luer 
lock 52 and forces it outwardly. Catheter 26 may now be 
separated from apparatus 20 by moving it through split can- 
nula 22 and slots 128, 126, 124 and 122. Apparatus 20 may 
35 now be disposed of. Catheter 26 remains in an inserted pla- 
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cement with respect to the body membrane of the person or 
animal . 

As indicated, apparatus 20 may be used to insert a 
catheter through a variety of body membranes. For example, 
5 insertion may occur for such placements as transcutaneous, 
intraportal, epidural, intraveneous, intra-ar terial , intra- 
muscular, subcutaneous, intratecal, intr acerebroventr iular , 
stereotactic, or into any specific body site or chamber. 
FIGURES 3-5 illustrate the use of apparatus 20 with respect 

10 to an intraportal placement. With the stablization assembly 
72,- an intraportal placement use is particularly advan- 
tageous. It is noted that once the port has been surgically 
implaced that a measurement can be made between the skin and 
the cavity within the port. Repetitive insertions of a 

15 catheter with apparatus 20 may then be easily made to a 
desired depth by observing the depth indicating system 182. 

In FIGURE 10, use of apparatus 20 is shown with 
respect to an intravascular placement where the catheter is 
placed to generally align with the direction of a vein or 

20 artery. An alternate embodiment of a stabilizing assembly 
196 is shown. Stablizing assembly 196 is an arcuate member 
having the general curvature of the extremity. The arcuate 
member is attached to the distal end of inner barrel 62. 

An epidural placement is shown in FIGURE 14 whereby 

25 the catheter remains in place, while apparatus 20 has already 
been separated therefrom and disposed of. 

Accordingly, the preferred embodiment • of apparatus 
in accordance with the present invention has been described 
with particularity. It is understood, however, that equiva- 

30 lencies in structure and function are possible. 
Consequently, it is understood that changes made, especially 
in matters of shape, size and arrangement to the full extent 
extended by the general meaning of the terms in which the 
appended claims are expressed, are within the principle of 

35 the invention. 
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WHAT IS CLAIMED IS: 

1# Apparatus for inserting a catheter through a body 

membrane of a person or an animal, comprising: 

means for supporting said catheter during insertion 
of a portion of said catheter through said membrane, said 
supporting means including a pointed cannula for piercing 

said membrane, and 

means for stabilizing said supporting means with 

respect to said membrane. 

2. Apparatus in accordance with claim 1 wherein said 

stabilizing means establishes a reference and said appartus 
further includes means for monitoring depth of insertion 
relative to said reference. 



15 



20 



3. Apoaratus in accordance with claim 1 wherein said 
supporting means and said stablizing means together include 
means for separating said catheter from said apparatus after 
said catheter has been inserted through said membrane. 

4 . Apparatus in accordance with claim 3 wherein said 
separating means includes means for splitting said cannula on 
retraction of said cannula from said person or animal. 

25 5. Apparatus for inserting a catheter through a body 

.membrane of a person or an animal, said catheter having 
proximal and distal end portions, said apparatus comprising: 

a splittable cannula for receiving the proximal end 
portion of said catheter, said cannula extending between 
30 proximal "and distal ends, said distal end of said cannula 
being sharpened to pierce said membrane; 

means for containing said cannula before insertion 
of the distal ends of said cannula and said catheter through 
said membrane and after retraction of said cannula from said 
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person or animal, said containing means including a passa- 
geway through which said catheter and said cannula move 
during insertion, said containing means also including means 
for splitting said cannula; 
5 means connected to said containing means for moving 

said cannula with respect to said passageway so that said 
cannula and said catheter may be advanced during insertion 
and for moving said cannula against said splitting means on 
retraction; and 

10 means for separating said catheter from, said can- 

nula, said containing means and said moving means after 
splitting said cannula. 

6 . Apparatus in accordance with claim 5 wherein said 

15 splitting means includes a split ter ' member with a conically 
shaped end for fitting in the proximal end of said cannula to 
split said cannula apart as said cannula is moved by said 
moving means against said conically shaped end. 

20 7 . Apparatus in accordance with claim 5 wherein said 

containing means includes a first member forming at least 
oartially an outer barrel with an open first end, said outer 
barrel having an axis, said splitting means being attached to 
said outer barrel and being centered on said axis, said con- 

25 taining means further including a second member forming at 
least oartially an inner barrel having an open second end, 
• said inner barrel having a wall which fits between said outer 
barrel and said splitting means, said passageway being formed 
in said inner barrel and centered on said axis, whereby said 

30 first and second members may be moved with respect to one 
another during insertion or retraction. 

8 . Apparatus in accordance with claim 7 wherein said 

moving means includes a third member forming at least a par- 
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tial tube fitting between said inner barrel and said 
splitting means, said third member also including a finger 
piece attached to said tube for moving said tube with respect 
to one of said first and second members. 

5 ., 
9< Apparatus in accordance with claim 8 wherein said 

cannula includes a pair of spaced-apart arms with a barb near 
the free end of each, of said arms, said tube of said moving 
means including passages for receiving said arms, said passa- 
10 ges having walls, said attaching means further including an 
indent in the wall of each of said passages for receiving one 
of said barbs thereby holding said cannula with respect to 
said moving means. 

15 10 . Apparatus in accordance with claim 8 wherein said 

first, second and third members include first, second and 
third slots, respectively, said first, second and third slots 
being -aligned with one another so that when said cannula is 
split on retraction, said catheter may be removed from said 

20 apparatus through said slots. 

11. Apparatus in accordance with claim 10 wherein said 

partial tube" of said third member includes means for ejecting 
ihe proximal end portion, of said catheter from said appara- 
25 tus. . 

.12. a cannula for use with an applicator for inserting 

a flexible catheter through .a body membrane of a person or an 
animal, said applicator" including a tubular-like element with 
30 an unattached cone-shaped end, said cannula comprising: 

a member having a hollow, elongated tubular portion 
with a distal end portion and a proximal end portion, the 
distal end portion of said tubular portion being sharpened to 
facilitate piercing said membrane, said tubular portion 
35 having an axis, said tubular portion also having a plurality 



BNSDOCID: <WO 880303SA2_L> 



WO 88/03035 



PCT/US87/02847 



-19- 

of axially extending separable joints, said tubular portion 
having a proximal end , the proximal end of said tubular por- 
tion forming a conical seat for receiving the unattached 
cone-shaped end of the tubular-like element of said applica- 
5 tor, the proximal end portion extending from said conical 
seat to form means for connecting said member to said appli- 
cator, whereby movement of said tubular-like element of said 
applicator with respect to said cone-shaped seat into said 
tubular portion of said cannula of said cannula causes said 
10 tubular portion to split at said separable joints . for easy 
removal of said catheter from said cannula. 

12. A cannula in accordance with claim 12 wherein said 

tubular portion of said member has an outer side with a 
15 diameter and said connecting means includes a pair of spaced- 
apart arms extending from said conical seat and having facing 
sides with parallel portions spaced along any line through 
said axis a distance greater than said diameter, 

20 14. Apparatus in accordance with claim 13 wherein said 

connecting means further includes a barb extending outwardly 
from each of said arms to engage said applicator. 

15# Apparatus for inserting a catheter through a body 

25 membrane of a person or an animal, comprising: 
an applicator; and 

a cannula having a hollow, elongated tubular por- 
tion for receiving a portion of said catheter, said cannula 
having a distal end portion and a proximal end portion, the 
30 distal end portion of said tubular portion being sharpened to 
facilitate piercing the membrane of said person or animal, 
said tubular portion having an axis, said tubular portion 
also having a plurality of axially extending separable 
joints, said tubular portion further having a proximal end, 
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th e proximal end of said tubular portion forming a conically 
walled seat, the proximal end portion of said cannula 
extending from said conical seat to form means for connecting 
said cannula to said applicator; 
5 said applicator including means for splitting said 

cannula along said separable joints, said splitting means 
including a hollow, tubular-like element with an unattached 
cone-shaped end, said cone-shaped end mating with said coni- 
cal seat, said applicator further including means for moving 
10 said cannula with respect to said tubular-like element; 

whereby after insertion of said flexible catheter 
through the membrane of said person or animal, movement with 
said moving means of said cannula with respect to said 
tubular-iike element from said cone-shaped seat into said 
15 tubular portion of said cannula causes said tubular portion 
to split at said separable joints for easy removal of said 
catheter from said cannula. 

16. Apparatus for inserting a catheter through a body 

20 membrane of a person or an animal, said catheter having 
proximal and distal end portions, said apparatus comprising: 

a cannula having a hollow, elongated tubular por- 
tion for receiving said catheter, said cannula extending bet- 
ween a distal end portion and a proximal end portion, the 
25 distal end portion of said tubular portion being sharpened to 
facilitate piercing said skin, said tubular .portion having an 
-axis, said tubular portion also having a plurality of axially 
extending separable joints, said tubular portion having a 
proximal end, the proximal end of said tubular portion 
30 forming a conical seat, the proximal end portion of said can- 
nula extending from said conical seat to form a plurality of 

spaced-apart arms; 

a first member forming an outer barrel having a 
first wall with an open first end and a closed second end, 
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said first member including a hollow splitter member centered 
on said axis and extending from said closed second end, said 
splitter member having an unattached, conical end to mate 
with said conical seat of said cannula; 
5 a second member forming an inner barrel having an 

open third end and a fourth end with a passageway formed 
therein, said inner barrel having a second wall which fits 
between said first wall of said outer barrel and said 
splitter member, said passageway being centered on said axis; 
10 - means, attached to said second barrel, for stabi- 

lizing said second barrel with respect to the membrane of 
said person or animal; 

a third member including a tubular portion fitting 
between the second wall of said inner barrel and said 
15 splitter member, said third member including a finger piece 
attached to said tubular portion for moving said tubular por- 
tion with respect to at least one. of said first, and second 
members, said tubular portion further including passages for 
receiving said plurality of arms of said cannula; 
20 means for fastening said arms of said cannula to 

said tubular portion of said third member; 

first, second and third slots in said first, second 
and third members, respectively, and a fourth slot in said 
splitter member, said slots being aligned with one another so 
25 that when said cannula is split said catheter may be removed 
from said apparatus through said slots; 

first means for releasably locking said first and 
third members together; and 

second means for releasably locking said first and 
30 second members together; 

whereby when said second and third members are 
locked together with said first locking means, said cannula 
may be inserted through the membrane of said person or animal 
with said second member being held with respect to the 
35 membrane by said stabilizing means, and when said first and 
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second members are held together with said second locking 
means, said third member may move said cannula against said 
splitter member to split said cannula along said separable 
• joints so that said catheter may be removed through said 
5 slots thereby separating said apparatus from said catheter 
which remains extending through the membrane of said person 
or animal . 

17> A method for using a cannula connected to an appli- 

10 cator to insert a catheter through a body membrane of a per- 
son'or animal, a portion of said catheter fitting within said 
cannula, said cannula and said catheter having distal and 
proximal ends, the proximal end of said cannula being held by 
said .applicator, said applicator including means for moving 
15 said cannula, said applicator further including means for 
stablizing said moving means with respect to said membrane, 
said method comprising the steps of: 

placing said stablizing means on said person or 

animal; 

20 inserting the distal ends of said cannula and said 

catheter through said membrane by moving said cannula with 

said moving means; 

retracting said cannula from said person or animal; 

and 

25 separating the catheter from said cannula and said 

applicator, thereby leaving said catheter extending through 
•said membrane. 

18 ^ The method in accordance with claim 17 wherein said 

30 inserting step includes controlling insertion depth of said 
cannula and said catheter with respect to a reference 
established by said stablizing. means, said applicator 
including means for monitoring insertion depth. 
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19< a method of using a cannula attached to an applica- 

tor for inserting a catheter through a body membrane of a 
person or animal, a portion of said catheter fitting within 
said cannula, said cannula and said catheter having distal 
5 and proximal ends, said applicator including means for moving 
said cannula, the proximal end of said cannula being con- 
nected to said moving means, said applicator also including 
means for stablizing said moving means with respect to said 
membrane, said applicator further including means for 

10 splitting said cannula on retraction of said cannula, said 
applicator still further including first means for locking 
said moving means with respect to said splitting means and 
second means for locking said splitting means with respect to 
said stablizing means, said method comprising the steps of: 

15 placing said stablizing means on said person or 

animal, said first locking means being engaged; 

inserting the distal ends of said cannula and said 
catheter through said membrane by moving said cannula with 
said moving means; 

20 unlocking said first locking means to release said 

splitting means with respect to said moving means and locking 
with said second locking means said splitting means with 
respect to said stablizing means; 

retracting said cannula from said person and moving 

25 said cannula with said moving means against said splitting 
means to split said cannula; and 

separating said catheter from said cannula and said 
applicator, thereby leaving said catheter extending through 
said membrane. 

30 

20. The method in accordance with claim 19 wherein said 

inserting step includes controlling insertion depth of said 
cannula and said catheter with respect to a reference 
established by said stabilizing means, said applicator 
35 including means for monitoring insertion depth. 
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